Abstract-State of the research about the technology of solar energy with LHTS （Latent Heat Thermal Storage ） at home and abroad was firstly introduced, and a fresh air system with solar energy and LHTS was then introduced. After that the fuzzy control system of fresh air temperature was studied. Firstly, a mathematical model of the fan coil was built as the controlled plant. Then, a fuzzy controller was designed and applied to control the fresh air temperature with the features of high non-linearity, large disturbance and uncertainty of fresh air system. Finally, the simulation was realized on the mathematical model of the fan coil. It proves that the fuzzy control system has a high accuracy in stability and is able to resist interference. This research will be helpful for fuzzy controller design of the fresh air system.
INTRODUCTION
Scholars at abroad have done a lot of research on the combination of solar energy and LHTS technology. In Japan, they did some numerical simulation and research on Charge and Discharge Characteristics of Floor Supply Air Conditioning System including phase change material.
In order to improve the efficiency of collectors, the scholars in Nigeria reduced the convection heat loss inside the collectors by adding a paraffin to form-stable phase change material (PCM).
Additionally, Chow, T.T from Hong Kong University performed some simulation analysis on photovoltaic system using finite difference method and Control Volume Method. According to daily efficiency of the solar collectors, it is proved that the model matches perfectly with the experimental data. Koca, Ahmet stored the heat energy of solar collectors in the Thermal Storage Using CaCl2•6H2O as phase change material, and the energy efficiency and exergy efficiency is respectively45% and 2.2% [1~4].
It is proved that there is surely advantage of energy saving and environment protection for the solar energy storage technology. And then, the technology will be used more and more widely in the future. However, there is little study about it in china.
Consequently, a fresh air system with solar collectors and LHTS tank was firstly introduced, and then the control strategy according to the characteristics of the system was studied.
I
MEASURING AUTOBODY PANELS The fresh air system with solar collectors and LHTS tank filled with Phase Change Material is shown as Figure. 1. The solar collector converts the heat from sunlight into the heat of the water in the pipes, and then the heated water can flow according to the control modes set by the system through changing the state of the pump and valves. The heat can be stored in the LHTS tank or used to make the heat transfer with the fresh air to play a fresh air heating, heat storage role of the auxiliary room.
To simulate the operation of the solar during a day, three control modes are determined in accordance with the solar radiation and the heat collected from the solar over time. The overall operating modes are, Mode I: the solar energy is fully for the fresh air. Mode II: the solar energy is part for fresh air and part for storage of the LHTS tank. Mode III: the LHTS tank is fully for the fresh air. Take Mode II as example which is depicted in Figure 2 , of which the red lines denote the inlet of the heated water, while the blue lines denote the outlet water after the heat transfer.
From Figure2, we can see that one part of the water after heated by the solar collectors flows through the fan coil which is used to make the heat transfer with the cool air; the other part is used to store in the LHTS tank which will be used to heat the cool air when there is not enough solar energy for fresh air
II. MATHEMATICAL MODEL OF THE FAN COIL (FC)
Fan coil is the end equipment of the fresh air system, through which the heat transfer is made between hot water and fresh air. In the case of certain structure, heat transfer area and mass flow, the main heat exchange of the fan coil depends on inlet temperature of the hot water and the fresh air.
The parameters of the fan coil are affected by many factors such as outdoor environmental temperature, the solar radiation, etc. It will be quite difficult and impossible to build the exact mathematical model to some extent due to the complexity of the system. Consequently, any other uncontrolled inputs are not taken into account in this simplified model:
(1) Dry air and water vapor in the air are considered as ideal gas, and the changes of the fluid density and specific heat are both ignored; 
